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gene elevation while mesotrexate was less effective. The assay 
has the potential application for screening compounds targeted 
in MMPs and COX-2 in RA or OA. 
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Aim: The clinical success of ultrasound in accelerating fracture 
healing (Sonic Accelerated Fracture Healing System, Smith and 
Nephew), and experimental results demonstrating attenuation or 
reversal of cartilage damage in animal models, highlight the 
importance of characterizing the influence of ultrasound on 
chondrocytes. 
Methods: Chondrocytes isolated from the distal sternum of 16- 
day old chick embryos were cultured in alginate beads or 0.4 % 
agarose. After an initial culture period of 24 hours, chondrocytes 
were exposed to ultrasound for 20 minutes only, using a pulsed 
ultrasound device producing an intensity of 30 mW/cm 2 at 1.5 
MHz. In Group A, the ultrasound transducer was applied directly 
through parafilm to fluid-filled culture dishes. In Group B, tissue 
absorption was mimicked by placing an attenuating el block 
between the transducer and the culture dishes. The delivered 
energy was accordingly reduced to 5 mW/cm 2. In Group C, the 
control group, ultrasound was not applied. Samples of beads or 
agarose were analyzed at days 1, 3, 5 and 7 after application of 
ultrasound. Chondrocytes were dissociated from the gels and 
lysed, after which proliferation was assessed by quantification of 
fluorescent labeled DNA. 
Results: In Group A, ultrasound did not increase chondrocyte 
proliferation. In Group B, exposed to the lower dose of ultra- 
sound, proliferation was increased by 15% over control (p 
<0.001) in alginate culture, and by 20% (p<0.01) in agarose cul- 
ture, after 3 days. 
Conclusion: It has been well-established that the chondrocyte 
phenotype is much better maintained in 3-dimensional than in 2-
dimensional culture systems. To our knowledge, this is the first 
study of the application of ultrasound to chondrocytes in three- 
dimensional culture. The potential for ultrasound to increase 
chondrocyte proliferation as demonstrated in this in vitro model 
clearly adds to the understanding of the mechanism by which 
ultrasound can be of benefit in the treatment of bone and joint 
diseases. 
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Aim: The aim of this study is to determine whether thyroid hor- 
mones increase transglutaminase activity in articular chondro- 
cytes. Calcium pyrophosphate dihydrate (CPPD) crystal deposi- 
tion disease is characterized by the formation of CPPD crystals in 
the periceUular matrix of aging articular chondrocytes. Some fea- 
tures of chondrocytes from patients with CPPD disease resemble 
those of the hypertrophic hondrocytes responsible for normal 
mineral formation in growth plate cartilage. We previously 
showed that hyroid hormone, which induces the hypertrophic 
phenotype in growth plate chondrocytes, also stimulates 
processes linked to CPPD crystal formation in adult articular 
chondrocytes. We recently postulated that the protein cross-link- 
ing enzymes transglutaminases (TGases) contribute to CPPD 
crystal formation in aging cartilage, likely through altering the 
pericellular matrix milieu to promote liberalization. Thus, elevated 
levels of TGase may be an additional component of the "CPPD 
phenotype". 
Method: We incubated adult porcine articular chondrocytes in 
primary high-density monolayer cultures with or without thyrox- 
ine. TGase activity was measured with a standard radiometric 
assay in various cell compartments and extracellular matrix. 
Results: Thyroxine (3"4) increased TGase activity at 4 and 24 
hours in concentrations of 200-750 nM T4. At 4 hours, TGase 
activity was 0.42 + 0.01 U/mg protein in control cultures and 
0.15± 0.09 U/rag protein in cultures incubated with 250 nM T4. At 
24 hours, TGase activity was 0.25 + 0.01 U/mg protein in control 
cultures, and 0.44 + 0.01 U/mg protein incubated with 250 nM T4. 
The addition of 100 mM cycloheximide with T4 did not affect 
TGase activity compared with thyroxine alone at 24 hours, but 
100raM actinomycin decreased TGase to 1/3 of values obtained 
with T4 alone. TGase activity in the matrix fraction increased from 
0.18 ± 0.01 U/mg protein in control cultures to 0.34±0.16 U/mg 
protein with 250 nM 14. TGase activity in membrane fractions 
increased from 0.11+ 0.03 U/mg protein in control cultures to 
0.14 ± 0.06 U/mg protein in cultures exposed to 250 nM T4. No 
changes in cytosolic TGase activity were noted with T4. 
Conclusion: T4 increases chondrocyte TGase activity, most 
notably in matrix, where it may contribute to CPPD mineral for- 
mation. Taken together with previous work, these data support 
the hypothesis that elevated TGase activity is part of the CPPD 
phenotype in aging articular chondrocytes. 
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Objective: Synthesis and accumulation of the ECM is regulated 
by locally produced growth factors such as IGF and TGF-~. 
Turnover and degradation of the matrix is dependent on the 
responsiveness of the chondrocyte to catabolic cytokines of 
which IL-lc~ and ~ are the main agonists. The role of auto- and 
paracrine anabolic (IGF-I/IGF-Rel) and of catabolic (IL-Ic~ and 
~/IL-1-Rel pathways in the homeostasis of the extracellular 
matrix (ECM) of articular cartilage was the subject of study. 
Methods: Phenotypically stable human articular cartilage cells 
were obtained from normal cartilage and maintained in culture in 
aigmate beads over 1 week to reach equilibrium in accumulated 
compounds in the cell-associated matrix (CAM). The levels of 
CAM aggrecan, type II collagen and fibronectin, of intracellular 
IGF-I, IL-Ic~ and B and of their respective plasma membrane- 
bound receptors: IGF-Rel, IL-1-Rel and the decoy receptor IL-1- 
Rel were then assayed using flow cytometry. This experimental 
set-up enabled the relation between the auto/paracrine pathways 
and the homeostasis of ECM molecules in the CAM to be inves- 
tigated. The Na-citrate solubilization of the alginate gel has been 
shown not to influence the detection of matrix molecules around 
the cell and epitopes on the membrane. 
Results: Correlation between the IGF-Rel expression on the cell 
membrane and IGF-1 levels inside the cells and the accumulation 
of CAM molecules were obvious. We report a correlation between 
the IGF-1/IGF-Rel pathway and the decoy receptor IL-1-Rel. In 
addition, both these signaling systems that contribute to the 
accumulation of ECM macromolecules were significantly corre- 
lated with the levels of aggrecan, type II collagen and fibronectin 
